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CHAPTER 3 
 
 
EXPERIMENTAL FACILITY SET-UP AND APPARATUS 
 
 
3.1  INTRODUCTION 
 
This section is mainly concerned with the setup of the experimental facilities 
where a new test rig for multi-cylinders diesel engine was developed for this research 
work. It is as illustrated in Figure 3.1. Chapter 3 covers engine testing rig, the 
instrumentation system, e.g. application of data acquisition in real time monitoring 
system, sensors integration, fuel system monitoring, and exhaust gas measurement 
system. 
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Figure 3.1: Engine testing facility lay out 
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3.2     ENGINE TESTING APPARATUS  
 
Fuel engine testing was conducted at Engine Performance laboratory located in 
Universiti Malaysia Pahang. The engine testing set up took almost a year to complete 
before the commissioning and running the engine. Figure 3.2 demonstrates the engine 
testing apparatus which is used in the engine test cell including a Mitsubishi 4D68 
multi-cylinder diesel engine with water cooling system, a 150 kW eddy current 
dynamometer equipped with cooling tower system, two fuel tanks which can 
accommodate up to 10 litres, a Meriam laminar flow element (LFE) for air intake 
system and DEWETRON data acquisition (DAQ) system. 
 
 
Figure 3.2: Engine test rig 
3.2.1  Engine mapping performance 
 
 The experimental studies were primarily conducted using a Mitsubishi 4D68 
diesel engine, which was naturally aspirated, water-cooled, and equipped with a 
